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(57) Two classes of solvents, organic esters and 
dcots and fricrfs, help to reduce bleed between black (pig- 
ment <xjntsining) inte and odor (taater-eotubte dye- 
based) inks when teed in formulating inks ttiat contain 
sdf -dispersed pigments. The solvents hetp serf -de- 
pended pigments to agglomerate by producing success- 
ful mutual cd listens when the electrostatic potential is 
reduced wilh positively charged color into. M appears 
that those solvents may ba changing the d^er^ric con- 
stant of the ink. thereby reducing the repulsion ptrtenfeu" 
of the pigmsnt particles thomaehrea 
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Description 
TECHNICAL FIELD 

[(HUM ] The present invention relates to generally to s 
ink-jet inks, and, more particularly; to ink-jet inte with 
Improved bleed control. 

BACKGROUND ART 

10 

[0002] In ink development work with a new technol- 
ogy, one of the most Important parameters to be consid- 
ered is the bleed control between Wack end color inks, 
often referred to as "K/C contror or °K/C bleed*. Using 
self <Jispen2£d pigments aa the cotorarrt tends to result is 
in relatively poor Weed control, compared to pigments 
that use a separate diepsrsam molecule. In these inks, 
the Hack ink contains frie pigment, while th® color inks 
contain one or more appropriate water-eoiubJe dyes 
(cyan, yellow, magenta). 20 
[C003] One might ask why it is so difficult to control 
bleed wit eetf-dtapersed pigments even tough they have 
a negative charge and the color ink es I era pH. The 
answer to this question is crucial in inventing a solvent 
system tot can reduce Used. Sett dispersed pigments, bs 
such as available from Cabot Corp., have negativeJy- 
c hanged groups that are covalerifly-bortded to the pig- 
ment surface. Theoretically, either a positive charge 
from cations, or a proton from a low pH cctor ink in the 
vicinity of two negetrvsly-charged black. seH-disperssd so 
pigment parades should lower their etectr c staiic poten- 
tial and aJtow the pigments to come dossr and agglom- 
erate. This apparently does not happsn to tfie desired 
extent whh fre self-dispersed pigment and they donl 
: crash with the same intensity on fro papar. Without sub- as 
scribing to any particular theory, ft eppaars tat tttsir 
mutual collisions do not lead to agglomeration; in other 
words, their coDiaons are elastic in nature in that the 
too colliding particles bounce bsck sway from each 
other. This is in contrast to a pigment-based ink using a 40 
separate dispereant, such as disclosed in U.6. Patent 
5,500.082, issued to H. Patrick at al. Such dispareant 
molecules with large "tentacles" (long chain carbons) 
sticking out and which have a more chanoa to Tstiok 
tegstrtar" in the event of a collision. 45 
[0004] Thus, foere is a need to provide en ink con- 
taining a sett-dispersing pigment that evidences 
improved bleed control. 

BISfi L QSU BE P F INVENTION 

[CCB5] tn accordance with the present invention, 
too d esses of solvents that help to reduce bleed are 
used in formulating inks that contain setf-dfepersed pig- 
ments. The too classes are organic esters and certain 
dids and trcda 

IC00SJ The solvents disclosed herein help seM-cSs- 
persed pigments to agglomerate by producing success- 



ful mutual collisions when the electrostatic potential is 
reduced with positively charged color inks. The details 
of this mechanism are not understood clearly yet These 
solvents could be changing th© dielectric constant of die 
ink thereby reducing the repulsion potential of the pig- 
ment particles themselves. 

BEST MODES FOR CARRYING OUT THE INVEN- 
TION 

(COOT] In accordance with the present invention, 
bleed control between bteck (K) Inte containing adf-dte- 
persed pigments and color (CYM - cyan, ye Wow, 
magenta) inks containing water-soluble dyes © 
improved by incorporating erftier an organic ester or a 
dioi in th© black ink formulation. 

1. Organic Esters 

[COOS] Won -surfactant organic eaters having the Cor - 
muJa R-COOR' may be suitably employed in tfie prac- 
tice of the present invention, where R and R' are 
independently hydrogen, aikanes. alhsnes, alkynes, 
altera es, carboxyfates. and matures thereof, including 
both straight chain and branched chain structures and 
further including all stereoisomers. Examples of fre 
ester group (-COOR*) include citrate, succinate, lactate, 
formate, gluconate, tartrate. malonate, fumsrate, 
malate, eebacate, laurata, glutarate. acelate. oxytaie. 
adipicate. pimeJicaite, subaricate. azeJatcet© and mix- 
tures frereof. The number of carbon atoms in the R and 
R* groups ranges from 1 to 5. The organic esters that 
are useful in the practice of the present invention are 
those that are solvents, not surfactants. 
[9009] Examples of such rton-surfac&nf organic 
esters incflude friefhyl citrate, friefoyl citrate, friefryl crt- 
raffe, and acetyl triethyl citrate; these esters are availa- 
ble under vie tradenames Citroflax 2, Cftroflax 1. 
Crtrcrflsa Al. Crtrnflax A2, re^sctrvely. all from Morfta 
hie. 

[C010] The ooncentraticri of tfie organic esters 
employed in the practice of the present Invention is 
within tha range of about 0.5 to 7 wf&. preferably about 
2 to 4 wt%. and most prsferabfy about 3 wf%, of tha ink 
composition. 

a, pjois eod Tr m 

[C011] Several dids and trids wsre tested and 
showed substantial improvement in biack/color bleed. 
These dids ore 2-mefhyl-2 l 4-psniEncdcol (h®ryleno gly- 
col), 1.2-octanedtol, 2-me^-l,3-propanedicl, 3- 
rrt3thyl-1 ( 5-pentanedk>l. 2,5-dimQthyl-2,S-hoxanedcol. 
and 1 ,2-haxanedfol. The triol is 3 -methyl -1 ,3,5-penfene- 
trtol. 

[0012] Tha concentration range of the dtole/trtolsi 
ofttsr than 1,2-octanedtol. employed in fae practice of 
the present invention is within the range of about 0.1 to 
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10 wt%. prefer abfy about 1 to 7 wt%, and most prefers- 
Wy about 2 to 5 wt%. of the ink composition. The con- 
centration range of 1,2-octanedtol is within the range of 
about 0.25 to 1 Brt%,prefetebry about 0.5 wt%, of the ink 
composition. 

[0913] Not all diofe are useful in reducing bleed 
between black and color Inks. Examples of such cfloJs 
include 3-haxyn©-2.5-dk>l, and 2, 5-dimathyl -3 -h ezyn e- 
2.5-did. 

3. Ink Cmrrppgltwns • Bteck Inte 

(0014] The black tnis of the invention comprise a 
pigment end a vehicle. Specifically, the btack inks of the 
present invention comprise about 5 to 60 wt%. prefera- 
bly Edbout 10 to 25 wt%, water -miscible organic co -sol- 
vent, about 0.05 to 10 wf&, preferably about 0.5 to 10 
ttt%, pigment, about 0.005 to 50 wf%, preferably about 
0 . 1 to 1 0 wf&. more preferably about 0.5 to 5 wt%. dura- 
We latex polymer, about 0.005 to 50 wt%, preferably 
about 0.1 to 10 wt%, more preferably about 0.5 to 5 
vrt%, primer latex polymer, and water, in addition to the 
ester or diolftrbl additive discussed ebove. Otfier com- 
ponents and additives to the ink may also be present, as 
discussed be!ott. 

3A. Sglf-Piererred Pigments 

[001 5] In one embodiment, the colorant employed 
in the ink is a sctf -dispersing pigment Such pigments 
suitable tor use in the practice of the present invention 
include aO chemicaJfy-mojfiftsd, rcater-cBspersfoJe pig- 
ments known for use in ink-je2 printing. These chemical 
modifications impart water-dsEperofoilrry to the pigment 
precursors tfist encompass aJI org&rdc pigments. 
[0016] For seSf-dispersibility or water eotubilrty, the 
pigments herein are modff csd by the addition of one or 
mora organic groups comprising at least one aromatic 
group or a (VC 12 afryl group and at lesst one ionic or 
ioniz£ble group. The ionizabJe group is one that forms 
its ionic groups in the aqueous medium. The ionic group 
may be anionic or cationic. The aromatic groups may be 
further substituted or unsubstituted. Examples include 
phenyl or naphthyt groups and the ionic group is sulfonic 
acid, sulfonic gccgL phosphoric £dd. carbowylic acid, 
ammonium. Quaternary ammonium, or phosphonium 
group. 

[0017] Depending on the process selected, th© pig- 
ment can either be entente or cationic in character. As 
commertiaity available, the anionic chramopnores are 
usually associated wtfi eodtum or pciaseum cations, 
and the cationcc chromophores are usually associated 
with chloride or sulfate anions. 

[001 8] For modification, one preferred method is 
treatment of a carbon black pigment with aiyl diazonium 
salts containing at least one eridic functional group. 
Examples of axyl diazonium Gate include those pre- 
pared from suftirtic aod, 4-arrtinobsnzcx acid, 4-erro- 
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nosalicyfic acid. 7^rrirto-4-hydraxy-2- 

naphthylenesurfonic acid, aminophenylboronic acid, 
aminophenylphQsphortic actd. and matalinic acid. 
[0019] Ammonium, quaternary ammonium groups. 
s quaternary phosphonium groups, and protonated 
amine groups represent examples of rat ionic groups 
Qiat can be attached to the same organic groups dfe- 
cussed above. 

(0020] Reference is made to U.S. Patents 

10 5707,432; 5.630.868; 5,571 ,31 1 ; and 5.554.739 for a 
discussion of modified carbon Hack pigments end 
mefrods of attaching the functional! zed groups. 
[0021] The following vaster- insoluble pigments are 
useful in the practice of the invention; however, fris list* 

is ing is not intended to limit tfie invention. The tollosrirtg 
pigments ere available from Cabot: Monarch® 1400. 
Monarch® 1300, Monarch® 1100, Monarch® 1000, 
Monarch 09 S00, Monarch 05 880. Monarch® 800, ami 
Monarch® 700. The following pigments are available 

so from C&a-Geigy: tgra&te® Rubine 4BL The fallcsfirtg 
pigments are avaflaWe from Columbian: Raven 7000. 
Raven 5750. Raven 5250, Raven 5C00. and Raven 
3500. The following pigments are available from 
Degussa: Color Black FW 200. Color Black FW 2. Cdor 

2S mack FW 2V. Color Sack FW 1. Color Black FW 18. 
Color Black S 160, Cdor Black S 17D, fecial Black 6, 
Specie) Blacks. Special Black 4A, Special Black 4, Prin- 
ts* U. Printex V. Printex 140U. and Printex 140V The 
following pigment is av&ilebJe from DuPont: Tcpura® R- 

30 101. The falcarirtg pigment is availobJe from Hoechst: 
Permanent Rubins F6B. The following pigment is avail- 
able from Sun Chemical: LHD9303 Kack. 
[C022] Setf-dispensing pigments are ateo commsr- 
cifllly available from Cabot as CabOJet® 200 and 

as CabOJst 0 * 300. 

[0023] In another embodiment herein, foe bSack pig- 
mem is dispersed in the ink composition witfi tfie aid of 
a dispersing agent. Such black pjgrmms include any 
bSack pigment that is dispensed with a diEpsns&nf having 

to an anionic functionality, for example, the Joncryl poly- 
mers available from S.C. Johnson Polymer. Of course, 
any other dispsreant exhibiting anionic charges may be 
employed in the practice of the present invention. For a 
more complete discussion of btsck pigments and ani- 

<s ortic tiapsrsanU see U.S. Patents 5.161.045 and 
5.785.743. 

aa lalra PQtymfyg 

so Ink-jet inks have recently b®sn developed 

that utilize latex pdyrrtars to echievQ smearfostness. 
Examples oJ such latex polymers are disclosed in. for 
example, application Serial dumber 091/120,270 and 
application Serial Net OS/120.046, both filed July 21, 

59 1888. 

[C$25] There are two typ^a of ouch latex polymers 
employed in the practice of fre present invention. The 
first type is referred to as "durable corefehdl* polymers 
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and are given by foe formula 

KAJmWn^PJqlEM, (f) 

wherein A, B, C, D, end E represent functionalities as 
follows: 

A = at least one hydrophobic component contribut- 
ing to improved durable, film-terming properties 
selected from moieties which, when horncpclymer- 
(zed to a solid state, have a glass transition temper- 
ature (Tg) In the range between -150°C to ^25°C; 
B s at least one hydrophobic and solvent barrier 
moiety used to edju& the T g off the hydrophobic 
component of the polymer (I) which, when hcmopo- 
rymerised to a solid state, hcsa T 9 greater than 

C s at least one hydrophiKc component, selected 
from a wide variety of water-sotuhle monomers 
(optional); 

D o at least one UV absorber (optional); 
E = a moiety having at lead one highly poiar func- 
tional group (optional); 
m o 5 to 95 wt%; 
n = 5 to 95 wf%; 
p o 0 to 60 wt%; 
q o o to SO wf%; 
r = 0 to 40 wt%; 

m^n-4-p + q^f = 100 wt%; and 
ji = 1 to 100.000. 

[C02S] Preferably, the final T g of the poJymerfs) (I) is 
within the range of about -25° to +1 1 0*0, and more pr ef- 
erably. the final T g ts within the range of about -15° to 
•fr$0°C, end most preferably within tha range of about - 
10°Cto+75°C. 

[0037] The moCeculsr weight (weight avenge) of 
polymer (I) is between about 1 ,000 and 2.000,000. pref- 
erably between shout 5.000 and SCO. 000, and most 
preferably between about 10,000 and 70.000. 
[£028] Erfrer the C moiety or the E moiety must be 
present in tfie potymsr to provide a polymer having 
either a hydrophilic portion or a highly polar portion. 
Alternative) y, one or more surfactants may be used in 
conjunction with polymer (I). whether in the presence or 
the absence of the C or E. or both, moieties. The sur- 
factant^) may be anionic, cattortic. rton-icnic, or switte- 
rionic. 

[002 $>] The second type of latest polymers is 
referred to as "primer core&heir polymers, which also 
have a hydrophilic portion and a hydrophobic portion 
and have the toOowmg general structure given by for- 
mula (II) 

[(A) m (B) n (C) |> (E) f l y (II) 

wherein A, B. C, and E ere as described above and 
where m, n, and r are as follows: 



m = 0 to SO wt%. preferably 10 to 60 wf%. and more 
preferably 15 to SO wt%: 

n » 0 to 20 wt%> preferably 10 to 60 wt%, and more 
preferably 15 to 50 wf%; 
s p = 0 to 90 wf&t preferably 10 to 60 wt%, and more 
preferably 15 to 50 wi%; 

r = 0.01 to 100w?%, preferably 0.01 to 60 wt%, and 
more preferably 1 to 40 wt%; 
m + n + rn 100 wt% ; and 
io y = 1 to ICO.000, preferably 10 to 10.000. and more 
preferably 100 to 1 .000. 

Preferably, either m or n is non-zero. 

[G330] TheTg of the primer consfchefl polymers © 

is within the range of about -100° to -j.100°C. preferably 
wftfiin the range of about -25° to +25°C. and more pref- 
erably wfttiln the range of about 0° to -*2S°C. 
[0031] The molecular weight (weight average) of 
polymer (II) is between about 100 and 2.000.000. prsf- 

20 erably between about 1.000 and 500.000. and moat 
preferably between about 5.000 and 300,000. 
[0032] The durable and primer core/shell polymers 
are used with pigment colorants to disperse them in 
aqueous -based inks. 

25 

3C. Vehicle 

[0333] The vehide comprises one or more co-sol- 
vents and water. The co-solvents comprise one or more 

30 organic, water- rrrisdbSe solvent commonly employed in 
ink-jet printing. Classes of co-eotvents employed in tfie 
practice of the invention include, but are not limited to. 
aliphatic alcohols, aromatic alcohols, rjrjls, glycol 
ethers, poly(gtycol) ethers. caproJactama, tormamides. 

55 acstamtdea. and tortg chain atcohds. Examptee of com- 
pounds employed in the practice of the invention 
include, but are not limited to. primary aliphatic alcohols 
of 30 carbons or less, primary aromatic alcohols of 30 
carbons or less, secondary aliphatic alcohols of 30 car- 

40 torts or less, secondary aromatic etechols of 30 car- 
bons or leas. 1.2 -alcohols of 30 carbons or less, 1,3 
alcohols of 30 carbons or less, 1 .catechols of 30 car- 
bons or less, ethylene glycol alkyl ethers, propylene gly- 
col alkyl ethers, poiy(elhylene glycol) alkyl ethers. 

45 higher homdoge of pdy(ethytene glycol) alkyl ethers, 
polypropylene glycol) alky) ethers, higher home! 0*53 of 
polypropylene glycol) alkyl ©there, N-alkyl caprol- 
acaams, unsubstrtuted coprolactems, substituted forma - 
rrcdes. unsubstituted tormamides. substituted 

so aoatamtdes. and ureubsirtiited aoetarrcdes. Specific 
examples of co-eorvents tfiat are profereWy employed in 
the practice of this invention include, bu) are not limited 
to, N-mathyJ pyrrolidon®, 1 ,5-perttanediol, 2 -pyrrol cdone, 
diethylene glycol. 1 .3.5K2-methyl)i3srrtBnetriol, tstrsrn- 

55 ethylene sultone. 3<na1hOBxy-3-m®thy(birt£no3 ( glycerol. 
. and 1.2-alkyUids. 

pr>34] The balance of the ink is water, togefrier witfi 
other additives commonly added to ink-jet inks, which 
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are emp toyed to optimize the properties of the ink for 
epsdftc oppitcaliona. For example, as is wefl-taraan to 
those ska led in fits art, bicccdes may be used in the ink 
composition to inhibit growth of microorganisms, 
sequestering agents such as EDTA may be included to 
eBmtrtate deleterious effects of heavy metal impurities, 
and buffer solutions may be used to control th© pH of 
the ink. Other known additives such as viscosity modifi- 
ers and other acrylic or non-eery! ic polymers may be 
edded to improve various properties of tfte (ntt composi- 
tions as desired. The purity of all components is that 
normally employed in conventional commerce) practice 
of formulating ink-jet inks. 

(C$35] The pH of the pigment-based dye may ba 
adjusted to a slightly baste value, say about 8.5. with 
potassium hydrowde, 6cdcum hydroxide, sodium car- 
bonate, or methane) arrtne. 

4. Ink Camot grttons - Gotor Inks 

[0036] The color inks of the invention comprise at 
least one water-miscible dye and a vehicle. ^pecffccaJly. 
the color ir&s of tha present invention comprise anionic 
dyes, such as direct acid, and basic dyes. Examples of 
anionic dyes include, but are not limited to Food Black 2. 
Direct Blac* 19, Aad Blue 9, Direct Blue 199, Direct 
Red 227. and Acid Yellow 23. Examples of caticnicdyos 
include, but are not limited to. Basic Blue 3. Basic Violet 
7, Basic Vfellosr 13, and Basic Yellow 51. The concentra- 
tion of such a dye preferably ranges from about 0.1 to 7 
Less than about 0.1 wf% results in an ink of unac- 
ceptable lightness, while greater than about 7 m% 
results in dogging of the orif ices in #ie ink-jet pen. More 
preferably, the dye is present within the range of about 
0.1 to 4 wt% of the ink-jet ink composition. A mixture of 
dyes may also be employed. 

[0037] The vehicle and eddrtive(e) tor an ink-jet ink 
containing & least one water-mi sccbie dye are the same 
as for the pgmsnt-b&sed ink. 

EXAMPLES 

Examola 1. O rganic Ester. 

[0033] A black ink was formulated with the following 
components: 

6 vtf% 2-pyroQcdone 

7 wf& 3-haxyn3-2,5-diol 
3.5 wf% triefryl citrate 

3.8 wt% LEO-1 (liponic ethylene glycol, available 

tram Upontcs) 
3 *srt% durable latest polymer QX25A, comprising 

(haxyi acrylate)4o (methyl methacrylata)^ 

(methyl polyethylene glycol (rrtw=2000) 

methacrylatefeo 
1 wf% primer latex polymer QX2SB. oomprising 

(methyl msihacrylate)^ (hexyl acrytata)^ 



(methyl polyethylene glycol (mw=350) 
methacrytate)i2 (acryGc aad) 10 

3 wt% pigment (Monarch 700 treated with p-emi- 
nobenzotc acid (PABA) and amino dedeca- 
5 nccc acid (ADDA) 

balance water. 

The pH of the ink vaas adjusted to 8.5 with potassium 
hydroxide. 

10 [®0S9] The color inks (cyan, yellow, and magenta) 
contained water-soluble dyes, and comprised proprie- 
tory, development compositions. 
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CfempafflSryi9_Ex0n^eJL. 

[0000] The CYMK inks of Example 1 were formu- 
lated, except tfiat tfie trtethyl citrate was omffied from 
tha black ink. 



so Results tertwe en Examola 1 grid CcmroflrBtiva Exflrrrcte, 
1. 



P41 ] Botfi CYMK sets of inks were printed on Gil- 
bert Bond and Champion Data Copy papers. A set of 
25 printing patterns, developed by Hewlett-Packard tor 
testing bleed control, was used. In testing bleed control, 
biack end color inks are printed in various combinations 
of adjacent patterns. 

The ink off Example 1 was observed to ©vi- 
sa dence belter black-to-color b!eed control than fro ink of 
Comparative Example 1 . Further, She ink of Example 1 
bed better long- and short-term decap ftan fte ink of 
Comparative Example 1. The ink of Example 1 evi- 
denced good start-up and prmtabHify. 

35 

Example 2. Did . 

[0043] A biack ink was formulated with tha tallowing 
components: 

<o 

6wt% 2-pyrollidone 
7 wt% 3-hexyns-2,Sdiol 
3 wt% 2-me%l-2,4-psntanec5ol 
3 8wt% LEQ-1 
«5 3wt% durable latex polymer QX25A (asms as 
Example 1) 

1 wt% primer latex polymer QX26B (same as 

Example) 1} 
3 wt% pigment (same as Example 1) 
so balance water. 

The pH of the ink was adjusted to 8.5 wifli potassium 
hydroxide. 

[0006] Tha color inks (cyan, yd low, and magenta) 
33 contained water-soluble dyes, and comprised proprie- 
tory, development compositions. 
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[0045] Tha CYMK inks oJ Example 2 were formu- 
lated, except that tha 2-met^^,4-pentan6dtol was 
omitted from the black ink. s 

ftesi/fts tertwesn Exgmote 2 gnd Ccm^r^yR Esamgl^ 
2 

Both CYMK sets of inks were printed on Gil- 10 
bert Bond and Champion Data Copy papers. A est of 
printing patterns, developed by Hewl en- Packard (or 
testing Weed control, eras used. En testing bleed control, 
Week and odor inks are printed in various combinations 
of adjacent patterns. is 
[CQ47] The ink of Example 2 was observed to evi- 
dence better black-to-color bleed control than the ink of 
Comparative Example 2. Further, the ink of Example 2 
had better long- and short-term decap than the ink of 
Comparative Example 2. The ink of Example 2 evi- so 
denced good start-up and printability. 

Example 3. Dip! 



of adjacent patterns. 

[0032] The Ink of Example 3 was observed to evi- 
dence better black-to-color bleed control than the ink of 
Comparative Example 3. Further, fro ink of Example 3 
had better long- and short-term decap than the ink of 
Comparative Example 3. The ink of Example 3, how- 
ever, evidenced feathering If the 1 ,2-cctartsdiol was 
used at higher concentration levels, greater than about 
1 wf%. 

INPWSTRIAU APPMGABIIITY 

[0033] Tha organic esters and dio&Ariofis, as dis- 
closed herein, is expected to find use in ink-jet inks for 
control of bleed between bJack and color inks. 
(G064] Thus, there have been disclosed ink-jet ink 
compositions to which certain organic esters or dlole/trl- 
ofes have been edded for the control of Meed between 
black and color inks. It will be epparent to those stalled 
in this art that various changes and modifications of an 
obvious nafeire may be made, and all such changes and 
modifications are i mended to fall within the scope of tie 
appended claims. 



[G04S] A black ink wea formulated with fro following gs 
components: 

6 wt% 2-pyrollrdcn® 

7 wt% 3 -h exyne-2, 5-dioI 

0.5 wt% 1,2-cctanedtol so 
3.8 wt% LEG-1 

3wf% durable latex polymer QX25A (same as 
Example 1) 

1 wt% primer latex polymer QX26B (same as 

Example 1) ss 
3 wf% pigment (same as Example 1) 
balance water. 

The pH of the irtk was adjured to 3.5 with potassium 
hydroxide. 40 
[GQ49] The color inks (cyan, yellow, and magenta} 
contained wafcer-sciuble dyes, and comprised proprie- 
tary, development compositions. 

frmre^Wvfl Exqirote 3. 

[GD50] The CYW3K inks <ti Example 8 were formu- 
I cited, except fihst the 1 ,2-octenedid t^ss omitted from 
the bJac* ink. 

30 

Rcgute* bstw esn Example 3 and CcmpgycttrvQ E«arrrola 

a- 

|C051 ] Both CYM K sets of inks were printed on Gil- 
bert Bond and Champion Data Copy pepera. A set of ss 
printing patterns, developed by Hewlett-Packard for 
testing bleed control, was used, in testing bleed control, 
black and co3or inks are printed in various combinations 



ClQtms 

1. An ink-jet ink composition for ink-jet printing in com- 
bination with at least one water-soluble dye-based 
ink. said ink-jet ink composition containing a aatf- 
dispersing pigment and a vehicle, said ink-jet enk 
composition furttier containing at least one solvent 
selected from tfie group consisting of organic 
esters, cfiols, and trials, present in an effective 
amount to reduce Weed between pigment-baaed 
into and water-soluble dye-based into. 

2. The ink-jet ink of Claim 1 wherein said organic ester 
is R-COOR\ where R and R* are independently 
hydrogen, eltanes, alkySs, alkartss, alkynss. 
alkoxys, carboxylates, and mixtures thereof, includ- 
ing both straight chain and branched chain struc- 
tures and further including all stsrojsomers and 
wherein R and R* each have from 1 to 5 carbon 
stoma. 

3. The ink-jet ink of Claim 2, wherein said -COORT 
group is selected from the group consisting of cit- 
rate, sued rata, lactate, format©, gluconate, tartrate, 
malonate. fumarate. ma late, ssbacste. laureate, glu- 
terate, acetate, oxyfate, edipweste. pimeltcate. 
suberccate, azelaicate and mixtures thareol 

4. The ink-jet ink of Claim a wherein said organic ester 
comprises at least one ester selected from vie 
group consisting of tri ethyl citrate, trieihyl citrate, tri- 
Gthyt citrate, and acetyl trietfiyt citrate. 

5. Tho ink-jot ink of Claim 2 wherein said organic estor 
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has a concentration in satd ink-jet ink ranging from 
about0.5to7wt%. 

Tha ink-jst ink ol Claim 1 wherein satd did com- 
prises at least one did selected from the group con- 
sisting oi 2-melhyl-2,4-pentanedid, 1,2-octanetfiol. 
2-metfiyl-1,3-prapanetfd, a-methy1«1,5-pentane- 
did, 2,5^Fmathyl-2,54te»anediol, 1,2-haaanedol. 
and wherein said trtd consists eeeerrSaQy of 3- 
methyl- 1 ,3^-perrtartstriol. 



7. The Ink-Jet Ink oJ Claim 6 wherein satd dloi or said 
triol, other than 1 ,2-cctanedioJ, each has a concen- 
tration in said ink-jet ink ranging from about 0.1 to 
1 0 w?% and wherein said 1 ,2 -cctan ed5ol has a con- is 
centration ranging from about 0.25 to 1 wr%. 

S. The ink-jet ink of Claim 1 further containing at I ©est 
one latex polymer selected from the group consist- 
ing of: 20 



wherein A. B, C. end E are es described above 
and where map, and r of formula (II) are as 
follows: 

m s 0 to SO 

n « o to SO wt%; 

p = 0 to SO wt%; 

r = 0.01 to 100 wffc; 

m«frn + ptr« 100 wfft:and 

y = 1 to 100,000. 

A method tor, reducing bleed between ptgmsnt- 
based inks containing . a serf -dispersing pigment 
and a vehicle and watsr-soluW® dye-based inks, 
said method ccmprisirtg edging to said ink-jet ink 
containing said setf -dispersing pigment said effec- 
tive amount of satd solvent selected from the group 
consisting of organic esters, diois. and triote of 
Gaiml. 



KA) m (B) n (C)p(D) q (EVl« 



(0 



wherein A, B, C, D, and E represent functional- 

itiss bs follows: 



A s at least one hydrophobic component 
contributing fc> improved durable, film- 
forming properties selected from moieties 
which, when homo-polymerized to a eoOd 
state, have a glass transit ton temparature 
(Tg) in the range between -150 B C to 
+25°C; 

B o at least one hydrophobic and eoJvenf 
barrier moiety used to adjust the T g ol the 
hydrophobic component of the polymer (I) 
which, when riomo-pdymsrized to a eofid 
state, has a T g greater than «£5*C; 
C ° at least one hydrcphilcc component, 
selected from a wide variety of water-solu- 
ble monomers (optional); 
D □ at lesst one UV Ebsorbsr (optional); 
E = a moiety roving at least one highly 
poiar functional group (optional); 
mo51oB5Krf%; 
n = 5to95w2%; 
p o 0 to 60 wt%; 
q = 0 to 50 wi%; 
r = 0 to 40 wt%; 

m + n + p + q + ro too wt% ; and 
x = 1 to 100.000; and 
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